To study the changes in intestinal flora and different inflammatory factors in patients with gestational diabetes mellitus (GDM), a total of 80 patients with GDM treated in our hospital were selected as the study group. Meanwhile, another 60 normal pregnant women were selected as the control group. The contents of intestinal Bifidobacterium, Lactobacillus, and Bacteroides were measured in both groups followed by comparison of the incidence of intestinal flora imbalance. In the meantime, the levels of tumor necrosis factor alpha (TNF-α), interleukin-17 (IL-17), and interleukin-6 (IL-6) in serum were detected and compared between those two groups. Afterwards, multivariate logistic regression was used to analyze the risk factors related to GDM. The number of Bifidobacterium, Lactobacillus, and Bacteroides in the study group was significantly less than those in the control group. The incidence of intestinal flora imbalance in the study group was 33.75%, which is higher than that in the control group. The serum levels of inflammatory factors, including TNF-α, IL-17, and IL-6 in the study group were significantly higher than those in the control group. The result of multivariate logistic regression analysis showed that Bifidobacterium, Lactobacilli, Bacteroides, TNF-α, IL-17, and IL-6 were risk factors related to GDM. Patients with GDM are prone to intestinal flora imbalance with elevated different inflammatory, which affects immune function in patients and may play an important role in the development of diabetes mellitus.
Introduction
Gestational diabetes mellitus (GDM) refers to the fact that there exist different degrees of glucose metabolism disorders. During pregnancy, it may also be observed with no exception of the possibility of such an abnormality before. 1 The incidence of GDM is slightly different in different countries, ranging from 1% to 14% and reaching 1%-5% in China. GDM can cause short-term or long-term harms to pregnant women and perinatal children. 2 Pregnant women with GDM are subjected to hypertensive disorders complicating pregnancy, which increases the probability of early spontaneous abortion, macrosomia, and congenital malformation.
The newborn is much more likely to suffer from respiratory distress syndrome, jaundice, and hypoglycemia. 3 In recent years, GDM, as a common complication during pregnancy, has become a focus at this period. Currently, attention is paid to glycemic control in patients with GDM, and related data show that 4 if the blood sugar of pregnant women with GDM fails to be well controlled, the probability of obesity and type 2 diabetes mellitus will increase significantly in mothers and infants. Studies have also found that the high risk factors for GDM included venerable age, obesity, family history of type 2 diabetes, adverse pregnancy outcome, and ethnicity. 5 Notably, intestinal flora and intestinal microecology are closely related to digestive absorption, movement, secretion, regulation of enteric nervous system, and reflection. If the composition of intestinal flora changes, it will not only cause a variety of gastrointestinal diseases but also induce some chronic diseases such as obesity, cardiovascular disease, and diabetes. It has been revealed that 6 intestinal flora is closely related to the incidence of GDM and blood glucose control, but there is limited clinical evidence to the changes in intestinal flora and inflammatory factors in GDM patients. In this study, we compared the changes in intestinal flora and inflammatory factors between pregnant women with GDM and normal pregnant women and analyzed the risk factors of gestational diabetes. With these new knowledge, we expect to provide a theoretical reference for early diagnosis and treatment of GDM.
Objective and methods

General information
From March 2016 to March 2017, a total of 80 patients with GDM treated in our hospital were selected as study group. They were aged 21-35 years with an average age of 28.4 ± 1.5 years. They were of first or second time pregnant and 24-29 weeks in gestational duration. Inclusion criteria are as follows: (1) patients were confirmed with the disease in accordance with the criteria for GDM in "Guidelines for the Prevention and Treatment of Type 2 Diabetes in China" established by the China Diabetes Association Diabetes Branch in 2013 and (2) patients were willing to undergo intestinal flora testing. Exclusion criteria are as follows: (1) patients were accompanied by severe heart, lung, or hematological diseases; (2) patients were accompanied by severe intestinal diseases or with history of intestinal surgery; and (3) patients took antibiotics or hormone drugs for long time.
At the same time, another 60 normal pregnant women enrolled during the same period were selected as control group, and they were aged 22-34 years with an average age of 28.1 ± 1.7 years. They were of first or second time pregnant and 23-29 weeks in gestational duration. There was no significant difference between two groups in terms of the general data. The study was approved by the ethics committee of the hospital and the two groups of objects signed the informed consent form before.
Methods
Sample collection and bacteria detection. A sterile anaerobic jar was used to take 30-40 g fresh feces in the early morning for test, and the sample of 3 g wet feces was extracted followed by centrifugalizing and washing. The total DNA was extracted from feces by using the Sigma bacterial genomic DNA kit, and specific primers were used for polymerase chain reaction (PCR) amplification according to the target bacteria-the upstream primer of Bifidobacterium:
5′-GCGTGCTTAACACATGCAA-GTC-3′, the downstream primer of Bifidobacterium: 5′-CACCCGTTTCCAGGAGCTATT-3′; the upstream primer of Lactobacillus: 5′-AGCAG-TAGGGAATCTTCCA-3′, the downstream primer of Lactobacillus: 5′-CACCGCTACATGGAG-3′; the upstream primer of Bacteroides: 5′-CTGAAC-CAGCCAGTAGCG-3′, the downstream primer of Bacteroides:
5′-CCGCAAACTTTCACAACT-GACTTA-3′. DNA samples of fecal bacteria and standard were used for PCR reaction, and the specificity of amplification was analyzed according to the dissolution curve of PCR products with bacterial quantity calculated by way of Ct vale and the standard curve.
Detection of flora imbalance. A sterile anaerobic jar was used to take 30-40 g fresh feces in the early morning for test, and the sample of 10 g wet feces was extracted for culture followed by observing and calculating the ratio of the number of coccus to that of bacillus in feces, and if the number of coccus accounted for more than 40%, then it would be diagnosed with flora imbalance.
Detection methods of inflammatory factor. In the early morning, 5 mL fasting venous blood was extracted and centrifuged at 3000 r/min for 5 min with the serum placed in a refrigerator for reservation at −20°, and the levels of serum tumor necrosis factor alpha (TNF-α), interleukin (IL)-17 and IL-6 were determined by using enzyme-linked immunosorbent assay (ELISA) kit purchased from Beijing Fangcheng Biological Science and Technology Co Ltd with the operation process strictly following kit instructions.
Statistical analysis. SPSS 21.0 software was used for statistical analysis. The measurement data were assessed by t test and the count data by chi-square test. The risk factors of GDM were analyzed by multifactor logistic regression. P < 0.05 suggested that there was difference in statistical significance.
Results
Comparison of fecal bacterial flora between the two groups
The number of Bifidobacterium, Lactobacillus and Bacteroides in the study group was significantly less than that in the control group (Table 1) .
Comparison of the incidence of intestinal flora imbalance between the two groups
The incidence of intestinal flora imbalance in the study group was 33.75% (27/80 cases), significantly higher than that in the control group (7/60 cases), and the difference between two groups was statistically significant.
Comparison of inflammatory factors of TNF-α, IL-17 and IL-6 between the two groups
The levels of serum TNF-α, IL-17, and IL-6 in the study group were significantly higher than those in the control group (Table 2) .
Multivariate logistic regression analysis of risk factors of GDM
The multivariate Logistic regression analysis was conducted with GDM as dependent variable and Bifidobacterium, Lactobacillus, Bacteroides as well as inflammatory factors as independent variables, and the result showed that Bifidobacterium, Lactobacillus, Bacteroides as well as inflammatory factors of TNF-α, IL-17, and IL-6 were the risk factors of GDM (Table 3) .
Discussion
A study 7 has proved that human body carries many bacteria, and most of them are distributed in people's digestive tract. It has also been demonstrated that 8 about 90% of cells are not cells of human themselves but cells of microorganism. In other words, the human body and the microorganism within together constitute a "super organism" with the formation of a micro eco-system of interdependence and mutual restraint in human digestive tract, and the balance of intestinal flora is of great significance to sustain the metabolism and subsistence of the organism. Studies have shown that 9 intestinal flora imbalance can induce type 2 diabetes mellitus with a strong correlation in between. Recently, the incidence of gestational diabetes has increased year by year, and the abnormal glucose metabolism in patients with GDM usually can return to normal after delivery, but during pregnancy, it will cause serious impacts on mother and fetus by giving rise to complications like polyhydramnios and fetal macrosomia. At present, there are few reports about the relationship between intestinal flora and GDM. In this study, we found that the number of Bifidobacterium, Lactobacillus, and Bacteroides in the study group was significantly less than that in the control group and that the incidence of intestinal flora imbalance in the study group was 33.75%, higher than that in the control group, that was 11.67%, suggesting that the number of intestinal bacteria in GDM patients is different from that in normal pregnant women with reduced number of intestinal probiotics, changes in intestinal microenvironment, and incidence of intestinal flora imbalance perhaps related to inflammation. TNF-α, as an important adipocyte factor, has become one of hot spots in the researches into pathogenesis of GDM. And research 10 has suggested that GDM mainly results from the insulin resistance (IR) caused by changes in the concentration of TNF-α in pregnant women. IL-17 is an important soluble cytokine in the process of inducing and promoting inflammation by T cells and plays certain role in autoimmune diseases and inflammatory reactions. 11 There are studies 12 that show IL-6 is involved in the development of GDM and plays a regulatory role in visfatin secretion. The results of this study showed that the levels of serum TNF-α, IL-17, and IL-6 in the study group were significantly higher than those in the control group. The reason may be that in patients with GDM, the combined effects of hyperglycemia and intestinal flora imbalance lower immune function and then result in abnormal level of TNF-α, IL-17, and IL-6.
The multivariate logistic regression analysis result showed that Bifidobacterium, Lactobacilli, Bacteroides, TNF-α, IL-17, and IL-6 were risk factors of GDM. So, it can be speculated that both intestinal flora and inflammatory factors play a role in the occurrence and development of GDM, but the specific mechanism and the causal link in between remain to be further verified by animal experiments.
To sum up, patients with GDM are prone to intestinal flora imbalance with elevated inflammatory factors of TNF-α, IL-17, and IL-6, which affects immune function in patients and may play an important part in the development of the disease.
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